This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



- '"5 PAGE BLANK (uspto) 



THIS PAGE BLANK (usPTO) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 : 




(11) Interaatl nal Publication Number: 


WO 91/10778 


EOIB 5/04, 21/02, B21B 1/08 


Al 


(43) International Publication Date: 


25 July 1991 (25.07.91) 



(21) International Application Number: PCT/GB9 1/00031 

(22) International Filing Date: 10 January 1991 (10.01.91) 



(30) Priority data: 

9000581.0 
9013508.8 



10 January 1990 (10.01.90) GB 
16 June 1990(16.06.90) GB 



(71) Applicant (for all designated States except US): BRITISH 

STEEL PLC [GB/GB]; 9 Albert Embankment, London 
SEl 7SN (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only) : HODGSON, William, 
Henry [GB/GB]; Springbank, Braitwaite, Keswick, 
Cumbria CA12 5RY (GB). 

(74) Agent: HEATH, Peter, William, Murray; Fry, Heath & 
Co., St. Georges House, 6 Yattendon Road, Horley, Sur- 
rey RH6 7BS (GB). 



(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), BR, CA, CH (European patent), DE (Eu- 
ropean patent), DK (European patent), ES (European 
patent), FX, FR (European patent), GB (European pa- 
tent), GR (European patent), HU, IT (European patent), 
KR, LU (European patent), NL (European patent), NO, 
PL, SE (European patent), SU, US. 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: IMPROVEMENTS IN AJNTD RELATING TO TRAM TRACK 




(57) Abstract 

A rail section comprising a head, a base and an intermediate web portion, the head having a wheel-rim-engaging groove (3) 
formed in its upper side offset from the centre line of the rail. The rail may be bonded in troughs in roadways by an elastomeric 
grouting compound (8) such as to form track for trams etc. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front 
applications under the PCT. 



pages of pamphlets publishing international 



AT Austria 

AU Australia 

BB Barbados 

BE Belgium 

BP Burkina Faso 

BC Bulgaria 

BJ Benin 

BR Brazil 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cdled'lvoirc 

CM Cameroon 

CS Chechoslovakia 

DE Germany 

DK Denmark 



GS Spain 

Fl Finland 

FR France 

GA Gabon 

GB United Kingdom 

GN Guinea 

GR Greece 

HU Hungary 

IT Italy 

JP Japan 

KP Democratic People's Republic 

of Korea 

KR Republic of Korea 

LI Liechtenstein 

LK Sri Lanka 

LU Luxembourg 

MC Monaco 



MG Madagascar 

ML Mali 

MN Mongolia 

MR Mauritania 

MW MaUwi 

NL Netherlands 

NO Norway 

PL Poland 

RO Romania 

SO Sudan 

SE Sweden 

SN Senegal 

SU Soviet Union 

TD Chad 

TG Togo 

US United States of America 



wo 91/10778 PCr/GB91/00031 



-1- 



1 



Improvements in and Relating to Tram Track 



This invention relates to rail sections and 
particularly but not exclusively relates to such sections 
for use in track (rails) for trams, trucks or the like. 

Hitherto such tram track rails have been produced 
from steel rolled to quite complex rolling sequences by 
reason of the shape adopted of said track to ensure 
adequate structural strength, wear resistance and bonding 
in the roadway, bearing in mind that such track has to be 
compatible with both free-standing "open" dedicated 
sections and contiguous sections which are sited in 
roadways carrying other modes of transport. 
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It is an object of this invention to provide an 
improved rail section for use in track for trams/trucks 
and the like- 

From one aspect, the present invention provides a 
rail section comprising a head, a base and an intermediate 
web portion, the head having a wheel -rim-engaging groove 
formed in its upper side offset from the centre line of 
the rail. 

Preferably, the groove lies wholly within that part 
of the head lying on one side of said centre line, or 
substantially so, and the depth of the groove may roughly 
equate with the depth of that portion of the head on which 
the wheel bears. 

The profile of the rail is such that it can readily 
be bent laterally. 

A rail in accordance with this invention may readily 
be bonded in grooves or troughs in roadways such that the 
grooved head lies flush with the surface of the roadway, 
or substantially so; the bonding may be effected with an 
elastomeric grouting compound of e,g, a polymer type. The 
said wheel -engaging portion of the head may lie slightly 
proud of the roadway surface with the portion on the other 
side of the groove lying flush. 

The rail may be resiliently supported within the 
roadway groove/slot, that is, supported on means 
specifically directed to a resilient mounting as distinct 
from the inherent resilience ascribable to the bonding 
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medium. 

In order that the invention may be fully understood 
one embodiment thereof will now be described, by way of 
example, with reference to the accompanying drawings in 
which: - 

Figure 1 illustrates a cross-section through the rail 
mounted within a groove in a roadway which may be a 
domestic thoroughfare, a tunnel or dockside etc ; and 

Figures 2 to 6 each illustrate different rail 
sections which may be utilised in the Figure 1 
configuration - note Figure 6 in which the upper surface 
of the head is downwardly sloped to avoid the need for 
"packing" the rail to exhibit such a slope as is 
frequently required. 

Referring now to Figure 1 in the drawings the base 1 
is symmetrical whilst the web profile 2 is asymmetrical as 
likewise is the head. In particular, the wheel rim- 
engaging groove 3 is formed in the head such that it lies 
wholly, or substantially wholly, within that part of the 
head lying on one side of the centre line, hence the need 
for the bulk of metal within portion 4. The wheel- 
engaging portion 5 of the head lies at a slightly elevated 
level compared with that on the other side of the groove. 

The rail is initially supported within a groove or 
trough cut or otherwise formed in e.g. a concrete roadway 
6 which is then primed to bind any dust and sealed against 
ingress of moisture. The base of the groove may 
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conveniently have a resilient "pad" 7 inserted to extend 
along it. Resilient wedges or plain distance pieces (not 
shown) are spaced at intervals along the length of the 
groove to support the rail section and an elastomeric 
polymeric grouting compound or glue 8 is then poured 
around the sides of, and under, the rail and allowed to 
set firmly; the wedges may in fact be made of the same 
material as the compound 8 which, for example, may be the 
proprietory material Icoset, Edilon or Sika. 

Tram track sited in this fashion exhibits a much 
greater reduction in noise than other systems adopted 
hitherto and ground vibration is likewise reduced. 
Additionally, water cannot readily get under the road bed 
via the rail since it is completely sealed. Costs of 
installation are also lower than comparable systems and 
lifting and replacement of track sections is facilitated 
by the fact that the pad 7 is not bonded to the concrete 
base. Further, since the rail is insulated within its 
"housing" stray electric current leakage (in electric 
systems) is minimised. 

Typically, the rail itself may be rolled from a 
length of (say) 5" square billet which exits from a 
roughing mill with web indentations 1 partially formed and 
is then processed in a finishing two-high reversing mill 
stand by which, in the first pass, web forming 
indentations 1 are more properly fashioned. The billet is 
then turned through 90° to enable the groove 2 in the head 
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(3) to be initially fashioned in the second (reversing) 
pass and is then more fully fashioned in the succeeding 
pass. Subsequently, the partially formed section is 
turned back through 90© again for the web (4) to be fully 
formed in the fourth pass and likewise rotation back 
through 90° is effected to enable to groove 2 to be finish 
formed in the final pass. 

The simple rolling technique adopted avoids the need 
for complex rolling schedules used hitherto and 
additionally avoids the need for edge rollers. 

The steel utilised may conventionally be to BS 11 
grade or an equivalent UIC grade, the mass of the section 
typically being 87 kg/metre although a lower mass of say 
60 kg/metre may readily be achievable with this technique 
now adopted. 

Although this invention has been described with 
reference to the particular embodiment illustrated, it is 
to be understood that various modifications may readily be 
made without departing from the true scope of this 
invention. For example, other rail shapes, compatible 
with the principles expounded on the design of the wheel 
adopted to run on it. The chamfers (9) may be provided on 
only one side of the roadway slot or omitted altogether as 
also may the pad 7. 
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CLAIMS 

1. A rail section comprising a head, a base and an 
intermediate web portion, the head having a wheel -rim- 
engaging groove formed in its upper side offset from the 
centre line of the rail. 

2. A rail section according to claim 1, in which 
the groove lies wholly within that part of the head lying 
on one side of the said centre line, or substantially so. 

3. A rail section according to claim 1 or claim 2, 
in which the depth of the groove substantially equates 
with the depth of that portion of the head on which the 
wheel bears. 

4. A rail section according to any of claims 1 to 
3, which has been formed by rolling a billet initially in 
a roughing mill by which the web portion is partially 
formed, and then in a two-high reversing mill in which: - 

(a) the web portion is more properly formed in the 
first roll pass, the billet is then turned 
through 90«» , and 

(b) the groove is initially fashioned in the second 
(reversing) roll pass and then more fully 
fashioned in the third pass, the billet is then 
turned back through 90o , and 
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(c) the web is fully formed in the fourth pass, the 
billet is then turned again through 90^, and 

(d) the groove is finish formed in the final pass. 

5. A rail section according to any one of claims 1 
to 4, in which the mass of the rail rolled is of the order 
of 60 kg/metre, 

6. A rail section according to any one of claims 1 
to 5, bonded in a trough in a roadway such that the 
grooved head lies substantially flush with the surface of 
said roadway to form a track for a tram, truck or the 
like. 

7. A rail section according to claim 6, bonded in 
the roadway with an elastomeric polymeric grouting 
compound. 

8. A rail section accordng to claim 7, supported 
on wedges or distance pieces located along the bottom of 
the trough and around which the grouting compound has been 
poured . 

9. A rail section according to claim 7 or claim 8, 
in which the bonded rail is sited on a resilient pad 
extending along the bottom of the trough. 
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10. A rail section substantially as herein described 
with reference to the accompanying drawings. 

11. A rail section bonded in a roadway trough, 
substantially as herein described with reference to Figure 
1 in the accompanying drawings. 
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